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A -Approved for public release; distribution unlimited 13-year period (1963-1976) with a mean life, T, of 5.7 t 0.5 years. At L = 1.90, T was 4.55 0.16 years. However, the proton flux at L = 1.20, which had first been reported as constant, started decreasing n-1970 to 1976 with T = 3.07 ± 0.25 years. Possible explanations for this phenomenon can be divided into the two categories of natural and artificial effects. We reviewed these different effects and conclude that most likely we are seeing the decay of the high energy protons redistributed by the "Starfish" high altitude nuclear explosion.
INTRODUCTION
The long-term monitoring of the trapped particle fluxes in the Earth's magnetosphere should be of considerable help in the understanding of its dynamics. However, the long-term behavior of the trapped protons is far from being understood, and several outstanding questions remain unexplained, among which is the apparent decrease of the proton fluxes, at low L values in the 8-25 MeV energy range, observed over a period of five years (1964) (1965) (1966) (1967) (1968) by Bostrom et al., (1971) .
In this paper, we report the results of several measurements of 
INSTRUMENTATION
Our data were obtained using instrumentation flown on board the polar orbiting Air Force satellites 72-1, S3-2, and S3-3. The relevant orbit parameters for these satellites are shown in Table I .
A solid state particle identifier telescope was flown on 72-1.
For a description of this instrument, the reader should refer to papers by Morel et al., (1972), and Filz et al., (1974) . Two identical solid state proton telescopes were used on S3-2 and S3-3, and these have been described in another paper (Morel et al., 1974) .
DATA ANALYSIS
The data obtained with the proton telescope on 72-1 have been reported previously (Holeman and Filz, 1975 for the year of a particular series of observations was then calculated using the secular change coefficient. The 72-1 data covering an L region from 1.14 to 3.40 earth radii, and Hmin of 100 to 700 kms were given as a function of pitch angle for each of the 5 energy channels (5-45 MeV).
Preliminary data analysis of the S3-2 and S3-3 experiments were also reported (Holeman et al., 1978) . These data have now been analyzed in a final form and will be published shortly (Holeman et al., 1981) . The The data from S3-3 used in the present analysis were for the July -August 1976 period. In addition, we used selected data from the German satellite DIAL which were recently published (Fischer et al., 1977) . These data were recorded in April 1970. We selected data, taken with our 3 experiments on board the 3 Air Force satellites, at the same B and L positions. These coordinates are listed in Table II together with the mirroring proton fluxes observed (protons/cm 2 -sec-ster-MeV).
For the instruments on-board S3-2 and S3-3, the energy interval under consideration corresponded to channels 2 and 3 (8.0-13 and 13-25 MeV, respectively) of the 5-energy channel spectrometer of each instrument. The closest channels of the spectrometer on 72-1 which coincided with the energy range of interest, were channels 2, 3 and 4 (7.0-12.2, 12.2-18.2 and 18.2-28 MeV). We interpolated the data to cover the energy range 8-25 MeV, and took into account these corrections as part of the uncertainties in the data points thus calculated. Similar corrections were applied to the DIAL satellite data.
The values for the 1963-38C were taken from Figure 6 of Bostrom et al., (1971) . The uncertainties were estimated from the scattering of the data points for the curve at L=1.35. We assigned the same percentage uncertainties to the data points at L=1.20 and L=1.90.
The data points of April 1970, recorded by the DIAL satellite, were taken from Figures 5 and 6 in the paper by Fischer et al., (1977) .
Our interpolation of the data to cover the 8-25 MeV range together with the scattering of the data at each of the particular (B,L) coordinate points, determined the uncertainties assigned to these data. been very large indeed. However, the rather exceptionally large May 1967 event was observed to have no effect whatsoever at these L values (Bostrom et al., 1971) . While storms comparable to this May 1967 event (Dst = -418y) were seen in 1958 and 1959 (Dst = -422Y and -436Y respectively), no significant larger storms were seen during the last two solar cycles. No magnetic storms with Kp > 9-were observed from 1947 through 1956, (Cage and Zawalick, 1972; Mayaud and Romana, 1977) , and the 4 September 1957 storm was not as large as the May 1967 storm judging by the Ost measurements.
Several times during the previous and present centuries, outstanding tropical aurorae have been observed, coinciding with periods of exceptional activity on the sun (Chapman, 1957) . This type of magnetic storm could be responsible for the very large injection of protons necessary to explain our observations. However, there is no quantitative theory which can be Another curious aspect of the L=1.20 observations which must be explained by any source is the constancy of the flux from 1964 to 1968.
A similar constancy in the 55 MeV proton fluxes was observed at lower altitude in the measurements of Filz and Holeman (1965) , Filz (1967) , and Heckman and Nakano (1969) . These authors showed that this could result from a chance coincidence between the rapid flux decay following "Starfish" and the decreasing atmospheric density correlated to the approaching solar minimum. While the atmospheric density -solar cycle relationship is not well established at the higher altitudes considered here, it would seem to be a likely explanation for these present results at L = 1.20 as well.
In order to investigate the possibility that the 8-25 MeV protons reported here were present prior to "Starfish", a close examination of pre-"Starfish" data was made. Unfortunately, very little directional flux data was obtained prior to this artificial event, and geiger counter data cannot be used for quantitative comparisons. The NERV nuclear emulsion data (Naugle and Kniffen, 1961, 1963) Another possibility to explain these protons is that they could have been brought onto the lower L values by inward radial diffusion processes such as those proposed by Farley and Walt (1971) . However, they should be present in the NERV data as well. Finally an alternative hypothesis is that the low L regions were populated with low energy protons by "Starfish" and that the high L regions were populated by the SPAND process. Thus, the NERV data does suggest a source of low energy protons, which if redistributed a few degrees in equatorial pitch angle by "Starfish", might account for the high fluxes at the lower L values reported by Bostrom et al., (1971) . 
